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APPARATUS FOR MEASURING A WIDTH 
DIMENSION OF A HELICAL SURFACE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a measuring appara 

tus; and more particularly, to an apparatus for measur 
ing the dimensions of surfaces extending at different 
helical angles. Although the present invention is suit 
able for measuring dimensions of many different helical 
surfaces, it is particularly advantageous for measuring 
the land of endmills having a helical cutting surface, and 
will be speci?cally described in connection therewith. 

2. Discussion of the Related Art 
An endmill is similar to a drill bit, both are instru 

ments used to cut or bore holes. The difference being a 
drill bit utilizes its point to cut; whereas an endmill 
utilizes side surfaces or lands to cut. 
The traditional approach to measuring the land of an 

endmill is to place the endmill into clay or a block of 
wood and view the primary land with a microscope. 
There are a number of disadvantages associated with 
the traditional approach of measuring land width. The 
primary problem is obtaining accurate measurements. 
The placement of an endmill into clay or a block of 
wood inherently gives rise to unwanted movement of 
the endmill. Speci?cally, the block of wood becomes 
worn through use and increases the hole size associated 
with any given endmill diameter placed into the block. 
In addition, in order for an accurate measurement to be 
taken, the helical surface to be measured must be com 
pletely parallel to the platform of the microscope. To 
accurately place the endmill in such a position by using 
the traditional approach is nearly impossible. These 
problems are further compounded by the fact that the 
measuring procedure is required to be repeated 
throughout the work life of the endmill. 
Another dif?cult obstacle to overcome, which is 

practically impossible using the traditional approach, is 
locating the place on the endmill which was initially 
measured in order to repeat the measuring procedure 
after its use. 

Finally, the traditional approach is extraordinarily 
inef?cient when considering the measuring procedure 
must take place on numerous endmills with various 
diameters and helical angles. 

SUMMARY OF THE INVENTION 

It is the object of the present invention to measure 
accurately the width dimension of a helical surface. 
An additional object is to measure accurately and 

repeatedly the land width of an endmill. 
A further object of the present invention is to provide 

an apparatus capable of efficiently measuring numerous 
endmills with varying diameters .and helical angles. 

Additional objects and advantages of the invention 
will be set forth in part in the description which follows, 
and in part will be obvious from the description, or may 
be formed by practice of the invention. The objects and 
advantages of the invention may be realized and ob 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 
To achieve the objects and in accordance with the 

purpose of the invention, as embodied and broadly 
described herein, an apparatus for measuring a width 
dimension of a surface which extends longitudinally at a 
predetermined helical angle relative to the axis of a 
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2 
shaft comprising: a platform de?ning a plane having x-y 
coordinates, means for optically magnifying an optical 
path, the magnifying means being disposed to direct the 
optical path towards the platform generally perpendic 
ular to the plane, a workholder connected to the plat 
form for ?xedly supporting the shaft parallel to the 
platform, ?rst means for selectively moving the plat 
form relative to the optical path in both x and y coordi 
nate directions for aligning a predetermined portion of 
the helical surface of the shaft with the optical path; 
second means for rotating the annular member to a 
selected index position for orienting a predetermined 
portion of the helical surface substantially orthogonal to 
the optical path; and third means including the work 
holder for substantially positioning the width dimension 
of the predetermined portion of the helical surface par 
allel to the direction of one of the x, y coordinate direc 
tions. 

It is understood that both the foregoing general de 
scription and the following detailed description are 
exemplary and explanatory only and are not restrictive 
of the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo 
rated in and constitute a part of the speci?cation, illus 
trate a presently preferred embodiment of the invention, 
and together with the general description given above 
and detailed description of the preferred embodiment 
given below, serve to explain the principles of the in 
vention. 
FIG. 1 is an elevational view of a preferred embodi 

ment of the present invention; 
FIG. 2 is a plan view of the platform and workholder 

assembly of the apparatus of FIG. 1; 
FIG. 3 is a side view of the platform and guidetrack 

clamp; 
FIG. 4A is a cross-sectional view of the workholder 

assembly as depicted along line IV-IV of FIG. 2; 
FIG. 4B is a cross-sectional view of an alternative 

annular member for receiving an endmill of small diam 
eter; - 

FIG. 5 is an enlarged, partially cut away view of the 
index arbor mechanism. 
FIG. 6 is a top view of the platform, guidetrack and 

workholder assembly with an endmill in a position to be 
measured. 
FIG. 7 is a view similar to FIG. 6 illustrating a mea 

suring position for an endmill having a helical angle 
different than the endmill of FIG. 6. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Reference will now be made in detail to the present 
preferred embodiment of the present invention, an ex 
ample of which is illustrated in the accompanying draw 
ings. 

Referring to FIG. 1, an apparatus for measuring a 
width dimension of a surface area 48 which extends 
longitudinally at a predetermined helical angle relative 
to the axis of a shaft 17 is generally referred to as 10. In 
accordance with the invention, the apparatus includes a 
platform de?ning a plane having x-y coordinates. As 
embodied herein, and referring to FIG. 2, a platform 12 
is generally rectangular in con?guration, and has an 
annular surface area portion 14. Surface area 14 de?nes 
a plane having x-y coordinates. A pair of spaced parallel 



5,105,545 
3 

dovetailed grooves 16, 18 are formed in annular surface 
portion 14 at opposed sides thereof. Surface area 14 of 
the platform 12 surrounds a central substantially rectan 
gular recess de?ning a viewing area 20. Grooves 16, 18 
which terminate on opposite sides of the viewing area 
20 are used for selectively securing a clamp, as hereinaf 
ter described, on one or the other side of platform 12. 

In accordance with the invention, the apparatus in 
cludes means for optically magnifying an optical path, 
the magnifying means being disposed to direct the opti 
cal path towards the platform generally perpendicular 
to the plane. As embodied herein, and referring to FIG. 
1, the magnifying means is a microscope 22 mounted 
above and spaced from viewing area 20 of platform 12. 
Microscope 22 has a pair of viewing lenses 24 and 26 
that are optically arranged with a magnifying lens 28 in 
a well known manner, to provide an optical path as 
represented by dashed line 30 which extends perpendic 
ular to the plane de?ned by the surface 14 of platform 
12. To view the object to be mounted, a person looks 
into viewing lenses 24 and 26 of microscope 22 and 
adjusts the magni?cation power to adequately view an 
object directly below magnifying lens 28 and along 
optical path 30. 
The apparatus of the invention further includes a 

workholder connected to the platform for ?xedly sup 
porting the shaft parallel to the platform. As embodied 
herein and depicted in FIG. 4A, workholder 42 in 
cludes workholder housing 44 having an axial bore and 
being rotatably mounted in support 43. As described 
below, support 43 is moveably connected to platform 
12. workholder 42 further includes annular member 46 
coaxially mounted in the bore of housing 44, the annular 
member having an axial bore for receiving the shaft of 
an object to be measured, such as endmill 48. Depend 
ing upon the size of the shaft of the object, different 
annular members 46 may be required. As depicted in 
FIG. 4B, an alternative annular member 46, may be 
used to accommodate endmill 48. The annular member 
46, 46' serves as an interface between the object and the 
workholder. Annular member 46, 46’ includes set screw 
68 for securing the shaft of the object in the bore of the 
annular member. workholder housing 44 includes set 
screw 66 to secure annular member 46 into the bore of 
the housing. 
The apparatus of the invention also includes ?rst 

means for selectively moving the platform relative to 
the optical path in both x and y coordinates for aligning 
a predetermined portion of the helical surface of the 
shaft with the optical path. As embodied herein, plat 
form 12 is associated with microscope 22 which has the 
capability of moving its viewing platform 12 from side 
to side, and in backward and forward directions along x 
and y coordinates in a conventional manner. The micro 
scope 22 provides the user with platform location infor 
mation, i.e., x and y coordinates (not shown) in relation 
to the optical path 30 of the magnifying lens 28. 

In accordance with the invention, the apparatus in 
cludes second means for rotating the shaft about its axis 
to a selected index position for orienting the predeter 
mined portion of the helical surface substantially or 
thogonal to the optical path 30. As embodied herein, 
and referring to FIG. 5, index arbor 54 is coaxially ?xed 
to one end of housing 44. Index arbor 54 has female 
detents 56 equally spaced circumferentially around the 
one end of housing 44. Detents 56 are disposed for 
selective engagement by spring-biased ball 60 supported 
in support 43. This con?guration allows for the rotation 
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4 
of the annular member 46 by hand turning the knurled 
portion 55 of index arbor 54 at the outer most portion of 
the workholder assembly farthest from the optical path 
30. A bronze bushing 62 is inserted between the housing 
44 and support 43 to provide a slip ?t between them. 

In accordance with the invention, the apparatus in 
cludes third means including the workholder for sub 
stantially positioning the width dimension of the prede 
termined portion of the helical surface parallel to the 
direction of one of the x, y coordinates. 
As embodied herein, and referring to FIG. 2, the 

third means comprises an arcuate guidetrack 32 having 
a pair of spaced substantially parallel rails 34 and 36 for 
slidably supporting the workholder 42. The arcuate 
guidetrack 32 having a predetermined arc length is 
mounted on the surface area of the platform with a 
radial center point in registry with the viewing area 
capable of intersecting the optical path at times when 
the platform is in a predetermined position. The effect 
of the curvature of the guidetrack is dependent upon 
range of the helical angles of the surface to be measured. 
The workholder 42 is capable of sufficient movement 
along the guidetrack 32 to allow the object to be mea 
sured to be placed in the proper position, i.e., within the 
viewing area 20 with the surface of the predetermined 
portion of the object being parallel to the x or y coordi 
nates of platform 12. 

Preferably, the apparatus includes a ?rst clamp for 
securing the workholder in a selected position along the 
arcuate guidetrack. Referring to FIG. 4, in order to 
ensure that the workholder 42 does not move during the 
measuring process, a clamping or fastening mechanism 
has been incorporated. The workholder 42 which is 
capable of being slidably moved along the guidetrack 
32, once correctly positioned for viewing, is secured by 
hand screw 52. The hand screw 52 allows the user to 
conveniently move workholder 42 to a selected position 
and tighten screw 52 to avoid inadvertent movement of 
the workholder 42. The hand screw 52 is located at the 
base portion 40 of the workholder support 43 such that 
when tightened, the ?at end of the hand screw 52 abuts 
against the outer rail 34 of guidetrack 32. 
The apparatus preferably further includes a second 

clamp for securing the guidetrack to the platform of the 
microscope. As depicted in FIG. 3, second clamp 64 is 
con?gured in the form of an elongated C-shaped struc 
ture with a dovetailed projection 70 slidably inserted 
into one of the parallel dovetailed grooves 16 or 18 
formed in the platform 12 of the microscope 22. Bolt 72 
is threadably inserted in the C-shaped structure for 
holding the guidetrack 32 laterally in position on the 
platform 12. 

In operation, the user of the claimed invention would 
place the endmill 48 into the bore of annular member 46, 
fastening it into place by tightening set screw 68. Annu 
lar member 46 is secured into the bore of housing 44 by 
set screw 66. As shown in FIG. 6, after the endmill 48 
has been inserted into workholder 42, the workholder 
may be positioned at any point along the arc length of 
arcuate guidetrack 32. The determination of where to 
position workholder 42 is dependent upon the helical 
angle of the surface of the endmill to be measured. 
Using the microscope 22, the user can view where 
along the shaft of the endmill 48 which helical surface is 
to be measured either before or after the endmill is to be 
used. The platform 12, can be moved in either an x or y 
direction to view the desired location. 
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Since there are numerous helical surfaces on an end 
mill, it is often necessary or desirable to measure more 
than one. By rotating the endmill 48, using the index 
arbor 54, and repositioning the platform 12 in either an 
x and/or y-direction, the user is capable of viewing and 
measuring multiple surfaces in an ef?cient manner with 
out having to remove the endmill 48, from the work 
holder 42. 

This method of measuring the helical surfaces of 
endmills can be repeated on endmills having various 
helical angles. As shown in FIG. 7, the workholder 
easily can be moved along the arcuate guidetrack 32 to 
a new position which allows for proper alignment of the 
helical surface with the x and y axis. 

Other embodiments of the invention will be apparent 
to those skilled in the art from consideration of the 
speci?cation and practice of the invention disclosed 
herein. It is intended that the speci?cation and examples 
be considered as exemplary only, with a true scope and 
spirit of the invention being indicated by the following 
claims. 
What is claimed is: 
1. An apparatus for measuring a width dimension of a 

surface which extends longitudinally at a predetermined 
helical angle relative to the axis of a shaft, comprising: 

a platform de?ning a plane having x-y coordinates; 
means for optically magnifying an optical path, the 

magnifying means being disposed to direct the 
optical path towards the platform generally per 
pendicular to the plane; 

a workholder connected to the platform for ?xedly 
supporting the shaft parallel to the platform; 

?rst means for selectively moving the platform rela 
tive to the optical path in both x and y coordinates 
for aligning a predetermined portion of the helical 
surface of the shaft with the optical path; 

second means for rotating the shaft about its axis to a 
selected index position for orienting the predeter 
mined portion of the helical surface substantially 
orthogonal to the optical path; and 

third means including the workholder for substan 
tially positioning the width dimension of the prede 
termined portion of the helical surface parallel to 
the direction of one of the x, y coordinates. 

2. The apparatus of claim 1 wherein the magnifying 
means is a microscope. 

3. The apparatus of claim 1 wherein the workholder 
includes a base portion de?ning a bore and an annular 
member coaxially received in the bore for rotation 
about its axis. 

4. The apparatus of claim 3 wherein the annular mem 
ber has a bore for selectively receiving the shaft and 
including means for holding said shaft against rotation 
relative to the annular member. 

5. The apparatus of claim 1 wherein the second means 
includes an index arbor ?xed to one end of the work 
holder, the index arbor including a plurality of equally 
spaced female detents circumferentially disposed 
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6 
around the one end of the workholder housing for selec 
tive engagement by a spring biased ball. 

6. The apparatus of claim 1 wherein the third means 
includes an arcuate guidetrack for slidably supporting 
the workholder, and means for selectively securing the 
workholder in a selected position along the arcuate 
guidetrack. 

7. The apparatus of claim 6 further comprising means 
for removably attaching the guidetrack to the platform 
in a predetermined position. 

8. A workholder for positioning an endmill, having a 
plurality of helically extending lands each de?ning a 
cutting edge, in a selected ?xed position on a platform 
of a microscope for determining the width of the lands, 
said workholder comprising: 

a workholder support connected to the platform for 
selective movement parallel to the plane thereof; 

a workholder housing, coaxially connected to said 
workholder support, having a bore for support 
ingly receiving a shaft of an endmill; and 

an index arbor at one end of the workholder housing 
for selectively rotating an endmill received in said 
housing to a plurality of predetermined positions 
wherein the land of the endmill is substantially 
orthogonal to an optical path of the microscope. 

9. The workholder of claim 8 wherein the index arbor 
includes a spring-biased ball disposed in said support for 
selective engagement with each of a plurality of female 
detents in the one end of the housing. 

10. An apparatus for measuring a width dimension of 
each of a plurality of spaced helically extending lands of 
an endmill, the apparatus comprising: 

a microscope having an optical path; 
a platform having a surface area extending in a ?rst 

plane, the platform being moveably connected to 
the microscope, the plane of the platform being 
perpendicular to the optical path; 

an arcuate guidetrack de?ning an arc length and 
being removably mounted on the platform, the 
radial centerpoint of the guidetrack capable of 
intersecting the optical path at times when the 
platform is in a predetermined position with re 
spect to the microscope; 

a workholder mounted on the guidetrack for selec 
tive movement along the arc length, the work 
holder including a workholder support axially ex 
tending parallel to the plane of the platform, a 
workholder housing coaxially, rotatably carried by 
the support, the workholder housing having a bore 
for receiving one end of the endmill, an index arbor 
?xed to one end of the workholder housing for 
selectively rotating the workholder housing and 
endmill therein about its axis between predeter 
mined, circumfer-entially-spaced radial positions; 

a ?rst clamp for securing said workholder in a se 
lected position along the arcuate guidetrack, and 

a second clamp for securing the guidetrack to the 
platform of the microscope. 
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